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(54) HEAT TREATMENT DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat treatment 
device with which all materials to be heat-treated can be 
cured under a specific condition, and the affection of gas, 
generating when the material to be heat-treated is cured, 
can be suppressed. 

SOLUTION: This heat treatment device has a cylindrical 
constant temperature oven having the upper surface and the 
bottom surface in a housing 1, and the inside atmosphere 
containing the gas, generated when the cylindrical constant 




temperature oven 2, flows out smoothly to outside the oven 
without stagnation by having the means which discharges the 



gas in the cylindrical constant temperature oven, and the 
affection of generated gas to the material to be treated can 
be suppressed. Also, the heat distribution in the oven can be 
improved and uniform cure condition can be maintained. 
Besides, it is suitable to have exhaust holes 7a to 7d on the 
side face of the cylindrical constant temperature oven 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A thermal treatment equipment which it is a thermal treatment equipment which has heat 
treating space in a case, and said heat treating space is the cylindrical thermostat which carried out 
cylindrical shape of having the upper surface and the bottom, and is characterized by having a means 
to discharge a gas in this cylindrical thermostat out of a tub. 

[Claim 2]The thermal treatment equipment according to claim 1 , wherein a means to discharge a gas 
in said cylindrical thermostat out of a tub has an exhaust port on the side of said cylindrical 
thermostat. 

[Claim 3]The thermal treatment equipment comprising according to claim 1 or 2: 
A cylindrical combustion air supply inlet which has an air supplying opening which is arranged in the 
center section inside said cylindrical thermostat, and supplies a gas in the direction of the upper 
surface of said cylindrical thermostat. 

Spherical heights which project toward an inside of this cylindrical thermostat in the central part of 
the upper surface of said cylindrical thermostat. 

[Claim 4]The thermal treatment equipment according to claim 1 to 3 having the 2nd air supplying 
opening on the side of said cylindrical combustion air supply inlet. 

[Claim 5]The thermal treatment equipment according to claim 1 to 4, wherein said exhaust air part is 
arranged on the side of said cylindrical thermostat facing space of a corner part which said case is 
formed in rectangular parallelepiped shape which touches a periphery of said cylindrical thermostat, 
and is made between said case and said cylindrical thermostat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the thermal treatment equipment used for 

manufacture of a semiconductor device about a thermal treatment equipment. 

[0002] 

[Description of the Prior Art]By the die bonding process by the resin paste to the leadframe of an IC 
chip in the manufacturing process of a semiconductor device, conventionally. As shown in drawin g 4, 
the leadframe 12 which trickled the resin paste 14 into the die pad part 12a of the leadframe 12 
shown in drawing 3, pasted up IC chip 13 on it, and completed loading of IC chip 13, After storing to 
the magazine case 1 1 , it puts into the thermostat for cures which is not illustrated, and the solvent 
of the resin paste 14 is volatilized or hardening is promoted. 

[0003]The magazine case 1 1 shown in drawing 4 stores to tiering the leadframe 12 which completed 
die bonding with the resin paste 1 4 ( drawing 3), opening fixed space, and the both ends of the short 
side direction serve as an opening. 
The leadframe 12 is taken out and inserted from there. 

[0004]With this thermostat for cures, here in order to balance the capability of the factory line (a die 
bonding process and wire bonding process) of order, A processing article is supplied in a small lot 
[ every ] thermostat, and the equipment configuration with emphasis on taking out to a next process 
is needed one by one from the cure finishing article. 

[0005]In consideration of the above-mentioned point, the proposal of the thermostat shown in 

drawing 5 is made in JP,4-46554,U. 

[0006]In drawing 5, in the thermostat 22 inside the case 23, The turntable 27, the carrying-in mouth 
22a, the opening and closing door 28A, the taking-out mouth 22b, and the opening and closing door 
28B are formed, and the magazine case taking-out unit 26 is respectively installed in the magazine 
case carrying-in unit 24 and the taking-out mouth 22b by the carrying-in mouth 22a. 
[0007]Every one magazine case 1 1 which stored the elegance (leadframe) of small lot composition to 
be heat-treated and via the magazine case carrying-in unit 24, It supplies from the carrying-in mouth 
22a, whenever it is supplied, 1 cycle angle rotation is carried out, and it takes out from the taking-out 
mouth 22b via the magazine case taking-out unit 26 from the top cure finishing magazine case 1 1 
one by one. 
[0008] 

[Problem(s) to be Solved by the Invention] However, although the atmosphere in a tub is circulated in 
the thermostat 22 given in said JP,4-46554,U as it is also with the fan 25 formed in the tub, 
atmosphere stagnates easily to the corner part in the thermostat 22 in the convection only from one 

way by the fan 25. 

[0009]And since the turntable 27 rotates only at the time of carrying in of the magazine case 1 1 or 
taking out of the cure finishing magazine case 1 1 rather than always rotates, The atmosphere near 
each magazine case 1 1 is influenced by the uneven atmosphere state in the thermostat 22, and it 
becomes to such an extent that it cannot disregard the temperature gradient for every position of 
the magazine case 1 1 . Therefore, there was a problem that it was difficult to carry out a cure on 
certain conditions to all the elegance to be heat-treated. 

[0010]Although drawing 6 shows the leadframe 12 in a cure state with few flow of atmosphere, not 
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only the solvent component of a paste but the inclusion etc. which are contained in a substrate are 
contained in the gas emitted at the time of the cure of resin paste with a minute amount. 
[001 IjTherefore, without the solvent component in the resin paste 14 for die bonding on the 
leadframe 12 which is a heat-processed object, etc. volatilizing, and the generating gas's stopping at 
the corner part of the thermostat 22, etc. and being exhausted from the inside of a tub, When it 
remains on the surface of IC chip 13 then, there is a possibility of the minute amount inclusion 
contained with a solvent component re-joining, turning into the affix 15, and becoming a short cause 
of the wiring on IC chip 13. 

[0012]Then, this invention was made in view of the problem in the above-mentioned conventional 
thermostat for cures, and is ****. The purpose is providing the thermal treatment equipment which 
does not cause the short circuit of wiring, etc. by losing the influence of the gas emitted at the time 
of the cure of a heat-processed object while performing a cure on certain conditions to elegance to 
be heat-treated. 

[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention 
according to claim 1 is a thermal treatment equipment which has heat treating space in a case, said 
heat treating space is the cylindrical thermostat which carried out cylindrical shape of having the 
upper surface and the bottom, and it has a means to discharge a gas in this cylindrical thermostat 
out of a tub. 

[001 4]A means by which the invention according to claim 2 discharges a gas in said cylindrical 
thermostat out of a tub has an exhaust port on the side of said cylindrical thermostat. 
[001 5]A cylindrical combustion air supply inlet which has an air supplying opening which the invention 
according to claim 3 is further arranged in the center section inside said cylindrical thermostat, and 
supplies a gas in the direction of the upper surface of said cylindrical thermostat, It has spherical 
heights which project toward an inside of this cylindrical thermostat in the central part of the upper 
surface of said cylindrical thermostat. 

[0016]The invention according to claim 4 has the 2nd air supplying opening on the side of said 
cylindrical combustion air supply inlet further. 

[001 7]The invention according to claim 5 is formed in rectangular parallelepiped shape to which said 
case touches a periphery of said cylindrical thermostat, and said exhaust air part is arranged on the 
side of said cylindrical thermostat facing space of a corner part made between said case and said 
cylindrical thermostat. 

[0018]And since according to the invention according to claim 1 it is the cylindrical thermostat in 
which heat treating space carried out cylindrical shape of having the upper surface and the bottom 
and has a means to discharge a gas in this cylindrical thermostat out of a tub, It can be made to be 
able to flow out out of a tub smoothly, and influence of generating gas to a heat-processed object 
can be suppressed, without stagnating in a tub an internal atmosphere having contained generating 
gas at the time of a cure in said cylindrical thermostat, and heat distribution in a tub can be improved 
uniformly, and uniform cure conditions can be maintained. 

[0019]According to the invention according to claim 2, a means to discharge a gas in said cylindrical 
thermostat out of a tub, Since it has an exhaust port on the side of said cylindrical thermostat, the 
gas in a tub can flow out of an exhaust port of the side out of a tub smoothly, and can suppress 
influence of generating gas to a heat-processed object, and can improve heat distribution in a tub 
uniformly, and can maintain uniform cure conditions. 

[0020]A cylindrical combustion air supply inlet which has an air supplying opening which according to 
the invention according to claim 3 is arranged in the center section inside said cylindrical thermostat, 
and supplies a gas in the direction of the upper surface of said cylindrical thermostat further, Air 
supplied to it from an air supplying opening of a cylindrical combustion air supply inlet since it had 
spherical heights which project toward an inside of this cylindrical thermostat in the central part of 
the upper surface of said cylindrical thermostat, It can hit spherical heights, and, on the whole, can 
spread toward a side face direction of a thermostat, air supply and exhaust of the internal 
atmosphere can be carried out more compulsorily, heat distribution in a tub can be improved, and 
uniform cure conditions can be maintained. 

[0021] According to the invention according to claim 4, further, since it has the 2nd air supplying 
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opening on the side of said cylindrical combustion air supply inlet, a flow of atmosphere around a 
heat-processed object is increased, and uniform cure conditions can be maintained with a better 
improvement of heat distribution in a tub. 

[0022]According to the invention according to claim 5, said case is formed in rectangular 
parallelepiped shape which touches a periphery of said cylindrical thermostat. Since said exhaust air 
part is arranged on the side of said cylindrical thermostat facing space of a corner part made 
between said case and said cylindrical thermostat, it can equip small and can realize space-saving. 
[0023] 

[Embodiment of the Invention] Next, the example of the embodiment of the thermal treatment 
equipment concerning this invention is explained, referring to drawings. 

[0024]Drawing 1 and drawing 2 are the flat-surface perspective diagrams and sectional views showing 
one example of the thermal treatment equipment concerning this invention. 

[0025]The cylindrical thermostat 2 is installed in the inside of the case 1 , and the upper surface of 
the cylindrical thermostat 2 is equipped with the spherical heights 3, and this thermal treatment 
equipment to the corner part which is a crevice between the case 1 and the cylindrical thermostat 2. 
The exhaust pipes 8A-8D are formed, and the exhaust ports 7a-7d are established in the side of the 
cylindrical thermostat 2 facing this corner part. 

[0026]Two or more revolving arms 9 which carry the magazine case 1 1 in the inside of the cylindrical 
thermostat 2 are arranged from the center of the cylindrical thermostat 2 at a radial, and it is 
constituted so that the magazine case 1 1 may move with constant speed in accordance with the 
inner circumference of the cylindrical thermostat 2. 

[0027] Next, operation of the thermal treatment equipment which has the above-mentioned 
composition is explained, referring to dravying i and dravying 2. 

[0028]As shown in drayying^ 1 (a), fii'st, the shutter 6 of magazine case carrying-in / taking-out mouth 
5 is opened, and the magazine case 1 1 is carried in the helicopter loading site of the magazine case 
1 1 of the revolving arm 9. 

[0029]Next, the revolving arm 9 is rotated one by one, in the same way as the above, the magazine 
case 1 1 is carried in the revolving arm 9 one by one from magazine case carrying-in / taking-out 
mouth 5, finally the shutter 6 is shut, and a cure is performed. The revolving arm 9 always rotates 
during operation of a cure at a low speed. 

[0030]The white arrow in drawing 1 (b) and drawing 2 shows the flow direction of the atmosphere in 
the cylindrical thermostat 2 under cure operation. The air supplied from the top air supplying opening 
4a of the cylindrical combustion air supply inlet 4 hits the spherical heights 3, and, on the whole, 
spreads toward the side face direction of the cylindrical thermostat 2. 

[0031]The air sent from the side air supplying opening 4b of the cylindrical air supplying opening 4 
passes through the inside of the magazine case 11, flows from the tub center section to the 
circumference exhaust ports 7a-7d, joins the flow of the air from the top air supplying opening 4a, 
and is exhausted from the circumference exhaust ports 7a-7d to the exhaust pipes 8A-8D. 
[0032] Flow of the atmosphere in a tub and diffusion of heat are performed as mentioned above, and it 
exhausts certainly, without stopping the generating gas at the time of a cure on IC chip 13 within the 
magazine case 1 1. And along with the revolving arm 9, from magazine case carrying-in / taking-out 
mouth 5, after the end of a cure takes out the magazine case 11, and takes out one by one in a 
similar manner hereafter by rotation of the revolving arm 9. 
[0033] 

[Effect of the Invention]As explained above, according to the invention according to claim 1 or 2, the 
gas emitted at the time of the cure of a heat-processed object. It can be smoothly discharged from 
an exhaust port, and the influence of said generating gas to a heat-processed object can be 
suppressed, without stagnating, and the heat distribution in a tub can be improved, and uniform cure 
conditions can be maintained. 

[0034]In the invention according to claim 3 or 4, air supply and exhaust of an internal atmosphere can 
be performed more compulsorily, and stagnation of the atmosphere in a tub can be prevented, and 
the heat distribution in a tub can be improved, and uniform cure conditions can be maintained in a 
tub. 

[0035]In the invention according to claim 5, by using the free space produced between a case and a 
cylinder tub, and providing an exhaust air part, compared with a device, it can miniaturize 
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conventionally and can secure space-saving. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a figure showing one example of the thermal treatment equipment concerning this 
invention, and (a) is a top view and (b) is an A-A line sectional view of (a). 
[Drawing 2]It is a plan showing the flow state of the gas within the cylindrical thermostat of the 
thermal treatment equipment of drawing 1 . 

[Drawing 3]lt is a perspective view of the leadframe currently used conventionally. 
[Drawing 4]It is the perspective view of a leadframe and a magazine case currently used 
conventionally. 

[Drawing 5]It is a plan showing an example of the conventional thermal treatment equipment. 
[Drawing 6]It is a constitutional diagram of the heat-processed object at the time of a cure 

(leadframe). 

[Description of Notations] 

1 Case 

2 Cylindrical thermostat 

3 Spherical heights 

4 Cylindrical combustion air supply Inlet 
4a Top air supplying opening 

4b Side air supplying opening 

5 Magazine case carrying-in / taking-out mouth 

6 Shutter 

7a-7d Exhaust port 
8A-8D Exhaust pipe 
9 Revolving arm 

1 1 Magazine case 

1 2 Leadframe 
13IC chip 

14 Resin paste 

15 Affix 
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DRAWINGS 



[Drawing 2] 




[Drawing 1] 
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(b) 

[Drawing 4] 



[Drawing 5] 
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[Drawing 6] 




[Translation done.] 
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